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NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibllity, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data 1s not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.

NOTICE:

THIS DOCUMENT CONTAINS INFORMATION
AFFECTING THE NATIONAL DEFENSE OF
THE UNITED STATES WITHIN THE MEAN-
ING OF THE ESPIONAGE LAWS, TITLE 18,
U.S.C., SECTIONS 793 and T94. THE
TRANSMISSION OR THE REVELATION OF
ITS CONTENTS IN ANY MANNER TO AN
UNAUTHORIZED PERSON IS PROHIBITED

BY LAW.
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RESTRICTED

SNRTARY

A second cxporimental thin-panelled homogenoous glass—
fibro/rosin container made by Permall Lid., feredll Typo
8000 hes beon subjocted to shock tost, the first container
having failed. ¢ shock resistrnce of the sceond
container wns sctisfeotory mnd tho bulgo of its side pencl
was less than thot of the first.
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THIN-PANELLED GLASS-FIPRLE/RESTN CONTATLNTR MADE BY PM’ALI .,
FOR SURMAIINE CELL TY:E 8000 -~ SHOCK

1,  INTRODUOCTICH

Report No. 2433/3206/29 described an investigation carried out to
deternine thc shock resistanco of two experimontal thin~pansclled
honogenecus glass—fibre/resin containers for cell Type 8000, tne ode by
United Ebonite & Lorival Ltd., the other by Permoli Ltd. Both
containers wore similar in design and weighed 43% 1b and 45 1b
respectively. Thc contoiner mnde by United Ebonite & Lorival Ltd., had
a satisfactory shock resistance enld suffered only slight damage during
the shoek test, but the container made by Pormali Ltd., sustoined a
frocture of tho contre vertical rib of one long sidoe. Both oontainers
bulged more than the amount permittod by Specification DGS/EED/B14/1858
for rubbor-~linod glass—fibro/rcsin containers.

A further exporimental thin-pancllcd centainer for cell Type 8000
was made by Pormali Litd., =nd this report gives the rcsults of the
shock tost carried out on it at the Laboratory in July 1962.

2.  PARTICULARS OF CCHTAINER

The particulars of the container were as followss~

TASLE 1
Morkings X292 2-62 P002
HeIght 39 23/32 1in.
Overall  Length. 21 5/32 v
Width 13 21/64 v
Height 38 21/32
terior Length 20 3/32 v
idth 12 19/64 "
Thickness Tcp 0.1 " Dimecnsions
of Middle 0.11 " Supplicd by
Pancls. Bottom 0.125 " nafacturcrs.
Voight (without lining) 46% 1b

Distance of ccntrc line Rib Ko.?2 9 5/16 "
of horizontal ribs from " "3 | 19 25/32

basc.
Groatest width of Rib No.1 1% in. (13in. over chanfers)
horizontal ribs. L 18 in. (2 5/16 " "
non3 12 in. (2 in. over chamfers)
nony & in. (1% in. ovor chamfers)
%idth of corner ribs 1% in. (2 in. ovor chamfers)
® " gentre vertical ribs. 1 in. (1% in. over chamfers)

3.  PREPARATION FOIr TWSTS

(a) The ports of tho container wore idontificd as shown in Fig. 1.
Marks wore made on encit side ot tho intorscetion of the contro
linos of korizcntal rids Mes. 2 and 3 ond tho oconire vertical
ridb, ond tho gnps botween thoso nnrks and a straight odge laid
horizontally neross the container sides wore moasurod before nccendy
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to provide dota from which the bulso was detormined at the stages
of tho investication st:ited in Scetion 5. Aftor the shock test

the centre veortical ribs wuroe proud of the cormer ribs and
measurcments wore therefore tolien of the gops between the straight-
odge and thoe ccrner ribs.

(b) The exterior and intorior surfaces were examincd, no
domage was obscrved but therc was resin richness over about 40%
of the chamfers of tho horizontal ribs 2 and 3 and over poartsg of
the contre vertical ribs of the long sides. There were also
narrow arcas on the exterior and interior surfaces, nestly
along the boundaries of the panels, where the surface appoared
white due to incomplete coveoring of the surfaoce fibros by resin.

4o  SHOCK TEST

The containcr wos assombled with an eloneont Type 8000 and »
glass—fibro/rosin cover Cat. No. X283 as a cell and filled to normnl
cleetrolyte level with water. For the shoclz test it wes placed on a
s01id teek baseboard 1% in. thick and mountod on the upward blow
sheek machine. A scrics of blows was applied to the cell,
cormencing at a height of 2 £t 6in. and increasing by 6 in. steps to
4 £+t 6 in. The oxterior of the containor was coxardned after cach
blow and the intcricr after the 2 £+ 6 in. and 4 ft 6 in. blows. The
results of the shock test arc given in Teble 3.

5. BULGE MEASURDMENTS

The bulge of 21l sides of the contoiner was moasurcd
(1) Aftor assembly, with the clemont and cover, as a
cell prior to the shock test.
(i1i) In the assembled condition aftcr the shock tost.
(iii) Unasscmbled 2 hours after the sheck tost.
The bulge was obtained by subtracting from the reasurcnents token
in accordance with Scction 3(a) at the above steges the neasurcnonts

taken by Chloride Battorios Ltd., beforc assembly. The magnitude of
the bulge at cach stage wns as follows:-

Bulge (in.) botween
tase
S OEC Measurcnoents jorizontal Long sides Short sidces
Test. Taken Rib No.

1 Aftor assembly 2 0.331 0.073
(vefors shock 3 0.095 0.087
tost)

2 Aftor shock 2 0.218 0.188
test assombled 3 0.166 0.087
as ccll.

3 2 hr. after stogo 2 0.098 0.088
2 container cmpty. 3 0,033 0.009

..'.'/6!
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DISCUSEICT (R LWSUITE

It will be scon fron Table 3 th~t slight damcre ocourred ot
the boundnrice of the lower puncls and neross tho lower part of
the contre vortical ribs of the long siies at the 2 £+ 6 in. dlow
end that this d-mnge wos woracned and cxtonded to other areas by
ecch subscquent blow. Aftor the 4 ft 6 in. blow it was cvident
that the sub-surfacc resin aleng about onc quarter of the length of
the pancl boundarics hod sustained slight to modercte damage by the
shock tcst and that the dammge to the centre vertical ribs of the
two lonz sides oxtonded bolow the outor zlass fobriee It is
considercd hewoveor thrt this damage did not mrterially affect the
strongth or tho sorviceebility of the container.

(v) Bulge

Tho mecthod uscd in this investigation to ncasurc the bulge of
the sides gavo results thot di” not take into necount the
diztortion ¢f the cormer ribs or other distortions that would have
occurred had the eontainer bocn leaded with tho teet wolght and
meintained at a tom orsturc of 5 7°C fer 24 hours as 1aid dom in
the specificotiony ~nd it is considored that the zadmun permitted
hulge linits stinulated thorde would have boon cxecedcd had the test
boen enrricd out as spocificds The results however are slightly
bettor than thos obiteined provicusly on two sirdler containers, sce
Roport Fo. 2433/3206/29.

CONCLUSIONS

The expcerimental +hin-panelled hou:goncous glass-fibro/rosin

oontainer C~tnlogue No. X292, scrial Ne. 2-62 POO2 meade by Permeli Ltd.,
has ¢ satisfactory resistance to shoeck. The bulge of the container
moasured at loborntery towpercturc was less thon thrt of the twe sinilar
containors tested previously.

RESTRICTED



THIE-PANELLED GLASS-FIBRI/RESIN SCNTwIith MADE BY PERMALI LTD., FCR SUBMARINE CTLL TYAD

Results of Shock Test

Blow

No.

Height

£xamination

Ren-rks

2ft 64in.

Exterior

Interior

Increanse in the opacity of the resin along the boundaries of renels =a follovate A
corners BC 3z ¢ and 4, and 223 CD 3La, 2Rb, 1La & 1Rby DA 2d. In some pl-ces in
and a few strands of the fabric were sligktly proud of the racine Kesin more ora+
vertical rib AB from benecth horizontnl rib Lc. 2 2% in. towards b-se, anil 2 numbe

Increase in opacity of resin 2long boundarios 4B 3Lda (1 ir.), 3Red (4 inm.), 1L -r
and 2 da (5 in.) Resin slighitly opasue among 7 in. of vertical fillet A.along tire
base, ~n! =t corners CD 2L, 1L & 1Ra ond 1R & 2kb. 351lisht blisterins in the o;2qu
less than 0,005 in.)

it

Exterior

Slight incrense in opreity over ¢ in. ~idc zrea of c-ntre verticsl rib belweer iB
corners. USlicht incre-~se in o,ncity ovaer 3/16 in. wide airea of conire vertie~l ri
areas of chamfers -t AB 2Lc, 2K, tlei 2nl 1id (2] ir. lorg); -nd €D 1Led ("ir. 1
beundories AB 3id (2} in. long)s BC 3da (5 in. long), DAY be =nd da (2} in. lon-

Bft Sin.

Extericr

Interior

Further 3lis+t increase in oincity and very slight lifting of the surface cloth 1l
corners AB e & 1Kb both 5 x 5/16 x 1/64 in high and along bound-ry 4B 3Red (2] &
3 L & Red, DA 22b & 3be (by ~veraze cf about 2 in.). Incre..e in opacity of racir
few hairline cracks in recin pools along chamfers AB 2L & Red znd 3C 1ab.

Further increase in opacity of resin and 3lisht 1lifting of the curfrce cloth along
CD 1 & 2Lb ~nd 1 & 24b 1) in, to 2 in. tovards 1 & 2Lb, and 1 & 2u2. Incrense in
aleng bound-ries AB 2Lab & CD 3Lda. Incrrace of ojiricity of the recin alone vertle
fillet BC. .

At

Exterior

Further slight inorezse in opnecity of rezin zcross centre vertic-l rib AB above -rn
soross centre vertical ridb D bhelow horizont.l rib 2 and some Jdopngfe to the sub-su
Narrow wales in outer febric ..lonz boundaries CD 3L da (2 in. longs, £D 3ka (1 in
toward d.

Aft 6in,

Exterior

Intearior

Seven narrow bends of opranue resin near top of centre vertical rib AB, short hrirl
particles of surface reein descaled {Figs. 2(a) and 3(a) ). Inecrease in damare to
horizontal ridb CD2 and = few additionzl, hairline cracks across centre vertical ri
opaque at corners CD1 & 3L. Additionsl 1ifting of cloth »nd pritorn more evidert
2xfx 1/64 in. high). Further slicht increase in opacity of resin alcn- bound-
AB & CD 1Rb (typical of such damage) is given in Firs. 2(b) and Pig. 4(a).

Further slight inorense in opocity of the resin along the panel boundaries :nd sli
Surfnce rcrin desculed ond fibres Jooscued nd fluffed out along doundcries 4B iht
2?15. 42b; and 3Ld~. Bet-ron 104 -nd 40s of the fibres myjtured in the amall nrea
Piz. 4(c) )3 CD 1L & R+b. Fesin opsque -nd prtterm of werve slishitly raised ale:

Lote 1,

Tre identific-tion of the prrits of +hr ccont~iner and the cbbrevictions used .re slex
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I 3CNT.INih KO0 BY PEMALI LTD., PCR SUBLAKINE CELL TYPE 8000 - SHOCK

Results o Shock Tesnt

Rem:urks

T the resin zlong the boundarias of ronels as folloves= AR 3Ked wnd 1Rab {2 in.)y DA 3cd and be (27 in.) snd at

1 223 CD 3La, 2ith, 1La & 1Kby DA 2d. 1In some ploces in these opaque areas the pattern of the ouimr fabric wazs clear
‘abric were 3liskily proud of the recin. Resin more opaque and a number of hsirline crrcks in both chamfers of centre
“th horizontsl rib Lc. 2 2} in. towards bnse, anl 1 number of hairline cracks similerly placed on side CD.

:in 2long boundzriss 427 3Lda (1 ir.), 3Red (4 in.), 1L ~nd 1Rab (€ in.); BC 3cd (2 in.), 2ds (3 in.); DA 3be (2% in)
iehtly opaque among 7 in. of vertieal fillet A.nlong three 2 in. lengtha of vertic:l fillet B = all within 12 in. of
sy 1L % 1Ra ~nd 1R & 2kb. 3lisht blistering in the orzque cormer arecs of ranels of side CD - outer fabric rziced

r over © in. -idc -rez of c-ntra verticrl ridb between AB ZLc & 2hd and a totul of 4 deep hoirline erzcks at theze
in a.mcity over 3/15 in, ride wrea of centre vertic~l rib beitween CD 2Lc snd 2Rd. Hairline cricks in resin-rich
s, 2KA, 1lei ond 101 (2] ir. lorz); 'nd CD 1Led (7in, long). Incre-ce in cracity of resin over narrow areas at
lens)s BC 3da (5 in. leng), DA be =nd d2 (2} 4n. lon~) ~nd ~t corners AB 3Lz, 3Re »nd BC 3a.

1 o.nclty wnd very slight 1ifting of the surfice cloth aleng boundaries AB 1heby CD 1,2 and 3la and 1 & 2Rb. ‘ale in-
5 x 5/16 x 1/64 in high tnd alenz bound-ry 4B 3Red (21 in. Long). DSxtension of oraque creas aleng boundaries AB
3y ~vers~e of nbsut 2 in.). Incre.se in opacity of resir =t corner BC 1b and from corner DA 3¢ - 3 in. towards b, A

sin pcols along ol.-mfers AB 2L & Red cnd 3C 1ab.

ty of resin and 31i ht lifting of the surfrce cloth along boundaries AB 3Lda, 3Red, 1L & Rab and from corners
in. tc 2 in. towords 1 & 2Lb, and 1 & 2u2. Incrense in opacity of resin and slicht lifting of the surface cloth
t 50 Alda. Inecr-aze of oj:city of the resin along vertical fillets A & B 10 in, upwards from base and along base

a op-eity of rezin ucross certre verticol rib AB above and below horizentzl rib 2. A fer additienzl hairline cracks
5 3D below horizon*.l ridb 2 and some Jdcmége to the sub-surface recin (prodably to its bond witk the outer glass oleth)d
ric .lonz boundaries CD 3L da {2 in. long), CD 3ka (1 4n long). Narrow nreac of opaque resin frem corner CD 1Rc 2 in.

e rexin nexr top of cenire vertical rib AB, short h~rirline crzcks along the middle aren of these bands and a few

a descoled (Fige. 2(a) and 3(a) ). Increase in damage to sube-surface resin of centre vertical ridb CD belew

few ndditionzl, Lzirline cracks across centre vertical rib sbeve horlzonial rib CD3. Small areas of surfaoce resin
Le Alddtionsl 1if+ing of cloth »nd pottorn more evident at ~':les -t these cormers ond at CD1 & 2Rb (all wales abeut
Purther slirkt incre-se in opocity of resin alens boundsriea of ranels of side BC. Viewe of the damage at cormers
ich domage) ie jdven in Fie, 2(b) ~nd Fig. 4(a).

n crreity of the resin -long the panel bounderies snd slight enlaryement of the wnles at AB 1 & 2Lab, 3La ~nd 3R cd.
i fibres Jocsmed 'l fluffed out along bound-ries AB 1Rab, 2Lab, 3ldk and 3Red (Fig. 3(b) ); CDIL & Rad, L&Rabd

“san 102 -nd AN< of the fibres mijtured in the small areas of exposed fibres -long beundnries AB 2Lab, 3ldn, 3Rcd,
b, hesin oisque 'nd vttern of werve slightly raised along boundaries DA2 ab, DA3be & dea.

Rerort Fo. 2 1. l 2
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EXPERIMENTAL THIN-PANELLED GLASS-FIBRE/RESIN CONTAIN ERS MADI
FOR SUBMARINE CELL TYPE 8000 - SH(
PARTS OF CONTAINER AND COVER.

Cover-securing screw

holes | to 8.
~Rubber lining.
Barrel nut holes | tos. Sect
(Pdf
/Bos
Horizontal ribs AB and BC4 4
Catalogue No. L( Co
-Panel AB 3L
—Panel AB 3R Vertical fille
Panel BC3
Horizontal ribs AB and BC3
l;oncll bcaum’laory BC 2ab
anel AB 2 - 1]
Chamters AB 2R ad and cd. ase tille
--—Panel BC2
-___.Corncr ribs AAB&C
! _Horizontal ribs AB and BC2
- Panel ABIL S .
_Centre vertical rib AB Section
—Pane!l ABIR
_ __Panel BCI (c) SECT!
Horizontal rib BCI
~._Litting channel.
> \K ~.~..-Corner base pads Aagnd B
Centre base pod
X e
(a) General view 8 / / ¢ .
./' - ’
—— //'
S a

(€) View ot cover mgr i '!
measurement ot distortion.

(b) View of underside ot base. RESTJC
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RESTRICTED FIG.|

) GLASS-FIBREZRESIN CONTAINERS MADE BY PERMALI LTD.AND UEL.LTD.
‘OR SUBMARINE CELL TYPE 8000 - SHOCK. |

PARTS OF CONTAINER AND COVER. , '

Cover-securing screw

g holes | to 8.
1. ¢ Rubber lining. i
Nt Barrel nut holes | tos. Section through XX.
4 C
A
'/Panel BIR
3 W
Base tillet
Horizontal ribs AB and BC4 L/ —Base.
4 Catalogue No. ;<Eorn¢r base pad
Section through X.X,
- Panel AB 3L ’ —Panel BC3
: o - Panel AB 3R Vertical fillet & Cornerrib B
4 —x, Panel BC3 S
c Panel AB3R
8 Horizontal ribs AB and BC3 . )
L. zancl boundary BC 2ab Horizontal rib BCI
]a 1. _Panel AB2R + Base fillet ‘
Jo o Chamters AB 2R ad and cd. ase fillets ,
— 4+ - —Panel BC2 | ,
, Al.| . __Cornerribs ABR& C “—Corner rib B
) Z -HorizontaILribs AB and BC2 L Horizontal rib ABI
¢ _Panel ABI .
_Centre vertical rib AB Section through X,X,
g - A
o g a2 (c) SECTIONS THROUGH CORNER RIB B.
Z~ A~  Horizontal rib BCI
_Litting channel.

- -Corner base pads Aand B

Centre base pad. .. —— Filling holes, Circulating pump hole
/ P < /‘ and Float chamb-.r holcg. P
s .

Negative terminal post holes | to 4.

Points | to 8 marked on cover to facilitate
measurement ot distortion.

~

X;
e

holes to upper surface.
_ _ ___Positive terminal post holes | to 4.
| __.__Cover-securing screw holes | to 8.

/ erbbcr undersole extending through
a

- —

(c) View ot cover mgrk :
measurement ot distortion. }
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RESTRICTED FIG. 2.

THIN-PANELLED GLASS-FIBRE/RESIN CONTAINER UADE BY PERMALI LTD. FCR

SURIARINE CELL TYPE BOOO - SHOCK,

- v sx, "“f‘ ‘-‘:“ iy N o
. ’ ! e v
. 4!

(a) Container after the shock test showing damage to centre vertical rid
t

AB and to the boundaries of the panels.

) N
- T e : -~
aemen 24y eei: . .. =
o+ Lamamd R Iegd -
oR, YIS
R A 1

(b) Hale below ghamfer ABIRab_showing ridge in outer gloth.

REPORT NO, Z!MI}ﬁ“ 1
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RESTRICTED ?I1G. 3,
THIN=PANELLFD GLASS-FIBRE/RESIN CONTAINER MADE ‘BY PEHMMALI ITD. FCR

SURMARINE CELL TYFE 8000 - SHOCK.

(a) Damage to resin of centre vertical rib AB below
horizental rib 2 (container illuminuted from inside).

{ICTED REPORT NO. 206/31

R

[47]
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RESTRICTED FIG. 4.

THIN-PANELLED GL_ASS—FIBRE/RESIN CONTAINIR MADE BY PTRMALI LTD. FOR SUR‘ARINE
CELL TY'E 8000 = SHOCK.

Views showing damame to the container as a result of
the shock test.

(a) Vale at cornmer CD1Rb. Note ridece and rzised pattern of cloth,

(o) Damage at boundary AB3Rcd.

Report No, 2 1
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